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([SHULPHQWDO
2.1. Surface structuring by turn-milling 
)RUWKHH[SHULPHQWVWXUQPLOOLQJRIVSHFLPHQVRIWKHKHDW
WUHDWDEOHVWHHO&U0R47ZDVFDUULHGRXWLQRUGHU
WR GHWHUPLQH WKH LQIOXHQFH RI WKH SURFHVV SDUDPHWHUV RQ WKH






SHUZRUNSLHFH UHYROXWLRQ+RZHYHU GXH WR WKH WRRO URWDWLRQ
WKHUH LV DQ LQWHUUXSWHG FXW OHDGLQJ WRGHWHUPLQLVWLF VWUXFWXUHV
IDFHWVDWLQWHUYDOVRIWKHIHHGSHUWRRWKf]WDQ LQWKHWDQJHQWLDO
GLUHFWLRQ FRUUHVSRQGLQJ WR WKH FLUFXPIHUHQWLDO GLUHFWLRQ 7R
NHHS WKH IHHG SHU WRRWK f]WDQ DQG WKHUHZLWK WKH IDFHW VL]H
FRQVWDQW WKH URWDWLRQDO VSHHG RI WKH ZRUNSLHFH KDV WR EH




















SHULSKHUDO VSHHGRI WKHZRUNSLHFHDW WKHSRLQWRI WKHFXWWLQJ
HGJHHQJDJHPHQWGRHVQRWHTXDWHWRWKHFXWWLQJVSHHGEXWWRWKH
IHHG UDWH LQ WKH WDQJHQWLDO GLUHFWLRQ vIWDQ (T 7KH FXWWLQJ
VSHHGvFLVGHWHUPLQHGE\WKHURWDWLRQDOVSHHGnWDQGGLDPHWHU
dW RI WKH WRRO &RQFHUQLQJ WKH FXWWLQJ VSHHG WKH ZRUNSLHFH
URWDWLRQ FDQ EH QHJOHFWHG 'RXEOHHGJHG 7L$O1 FRDWHG
FHPHQWHGFDUELGHHQGPLOOLQJFXWWHUVZLWKIRXUGLIIHUHQWFRUQHU
JHRPHWULHVZHUHXVHGIRUWKHH[SHULPHQWVSRLQWDFKDPIHU
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UHODWLYHPRYHPHQW)LJG7KHFRUQHUJHRPHWU\GHWHUPLQHV
WKH VXUIDFH SURILOH DQG WKH NLQHPDWLF URXJKQHVV LQ WKH
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TXDQWLW\OXEULFDWLRQZLWKSRO\ROHVWHUZLWKDIORZUDWHRIPO














2.2. Measurement of surfaces 
$WDFWLOHURXJKQHVVPHDVXUHPHQWRIWKHPDFKLQHGVWUXFWXUHV
LVQRWSRVVLEOHEHFDXVHWKHIODQNVRIWKHSURILOHDUHWRRVWHHS
)XUWKHUPRUH WKH DQLVRWURS\RI WKH IDFHWV GRHV QRW DOORZ WKH
PHDVXUHPHQW RI D OLQH URXJKQHVV 7KHUHIRUH DQ RSWLFDO
'ODVHUVFDQQLQJPLFURVFRSH.H\HQFH9.ZDVXVHGIRU
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E\ WKHLU DQQXODU IDFH VLGHV ZLWK DQ LQQHU GLDPHWHU RI
D, PP DQG DQ RXWHU GLDPHWHU RI D$ PP )LJ
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7KHDQJOHRIWZLVWMDQGWKHIULFWLRQWRUTXHMWDUHUHFRUGHGDW
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)RU DOO WHVWV WKH FRHIILFLHQW RI VWDWLF IULFWLRQ μ IRU D
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GHWDLOHGGHVFULSWLRQRIWKHWHVWSURFHGXUHFDQEHIRXQGLQ>@
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3.1. Process simulation 
,Q RUGHU WR LQYHVWLJDWH WKH LQIOXHQFH RI WKH SURFHVV
SDUDPHWHUV dW f]WDQ fUDG ȕ DQG WKH FRUQHU JHRPHWU\ RQ WKH
UHVXOWLQJVXUIDFHVWUXFWXUHDVLPXODWLRQPRGHOEDVHGRQDGH[HO
PRGHOZDVGHYHORSHGLQ0DWODE'XULQJWKHSURJUDPPHUXQ
WKH WRRO LVPRYHG³WKURXJK´DQ P[QPDWUL[RIQRGHVRID
GHILQHG OHQJWK ZKLFK UHSUHVHQW WKH ZRUNSLHFH VXUIDFH 7KH
PRYHPHQWRIWKHWRROLVGLYLGHGLQWRGLVFUHWHVWHSVGHSHQGHQW




HTXDWHV WR WKH FLUFXODU PRYHPHQW RI WKH FXWWLQJ HGJHV LQ D
VWDQGDUG&$'VRIWZDUH7KH&$'PRGHOKDVWREHFRQYHUWHG
















7KH KLJKHVW YDOXHV XS WR  ZHUH DFKLHYHG ZLWK WKH
FKDPIHUHG FRUQHU 7KH DSSHQGDQW IULFWLRQ WRUTXH FXUYHV DUH
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7DEOHSUHVHQWVWKHFRUUHODWLRQFRHIILFLHQWVEHWZHHQVRPH
VHOHFWHG PHDVXUHG VXUIDFH SDUDPHWHUV DQG WKH FRHIILFLHQW RI
VWDWLF IULFWLRQ $V H[SHFWHG D FOHDU FRUUHODWLRQ FDQQRW EH
YHULILHG ,W FDQ EH VWDWHG WKDW WKHUH LV D VOLJKW WHQGHQF\ WKDW
ORZHUYDOXHVRISzDQGSpOHDGWRDKLJKHUYDOXHVRIμ
7DEOH&RUUHODWLRQRIDUHDOSDUDPHWHUVDQGμ
 Sq Sa Sp Sv Sz Ssk Sku 
&RUUHODWLRQ
FRHIILFLHQW









DUH LOOXVWUDWHG LQ )LJ 7KHUH DUH VLJQLILFDQW GLIIHUHQFHV
EHWZHHQWKHYDOXHVZLWKLQFHUWDLQWHVWVHULHV7KHFDXVHVDUHQRW
IXOO\XQGHUVWRRG\HW)LUVWRIDOOWKHUHLVDOZD\VDJHRPHWULFDO




$UDGLDO UXQRXWDQGYLEUDWLRQVRI WKH WRRODUH IXUWKHUFDXVHV
VXSHULPSRVHGWRWKHSULRUO\PHQWLRQHGHIIHFWV%H\RQGWKDWD
FKLSSLQJ RI WKH WRRO FRUQHU UHVXOWV LQ LQFUHDVHG URXJKQHVV
YDOXHV
7R XQGHUVWDQG WKH HIIHFWLYH IULFWLRQ PHFKDQLVPV LQ WKH
FRQWDFW]RQHLWLVQHFHVVDU\WRH[DPLQHWKHVXUIDFHVDIWHUWKHULJ
WHVW ,Q )LJ WKH VWUXFWXUHG VXUIDFH ZKLFK JHQHUDWHG WKH
KLJKHVWFRHIILFLHQWRIVWDWLFIULFWLRQDQGWKHDSSHQGDQWFRXQWHU
VXUIDFH DUH SUHVHQWHG ,W FDQ EH VHHQ WKDW WKH VWUXFWXUHV KDG










D TXDOLWDWLYH DQG TXDQWLWDWLYH SUHGLFWLRQ RI WKH VXUIDFH
JHRPHWU\ DQG WKH HYDOXDWLRQ RI VSHFLILF DUHDO VXUIDFH
SDUDPHWHUV7KHLQIOXHQFHRIWKHWRROFRUQHUJHRPHWU\RQWKH
VXUIDFH VWUXFWXUH DQG WKH FRHIILFLHQW RI VWDWLF IULFWLRQ ZDV
LQYHVWLJDWHG,QDOOH[SHULPHQWVDQLQFUHDVHRIWKHFRHIILFLHQW
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